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Presenter
Presentation Notes
Introduce self, Gloria, Michelle:
Define Sea Grant as university-based program focused on research, extension, and education about coastal issues.  Funded by NOAA.  Note Gloria also partially funded by cooperative extension.
Define RENCI as center at ECU (with other centers in Raleigh and Asheville) with special focus on research and outreach about coastal hazards and technical visualizations
Emphasize non-advocacy roles… serve as honest brokers of information to help communities make decisions rather than salespersons pitching particular agenda
Purpose here is to share results of studies with Town Council and tell you about some possible next steps for moving forward with which we can assist



Outline 

• Why climate engagement is needed 
• Town of Plymouth, NC 

– Interviews 
– Mapping and vulnerabilities 
– Participatory diagramming 

• Lessons learned for APNEP communities 



Why engage communities? 

• Climate change not broadly accepted as an 
immediate threat 

• Climate science at time, spatial scales 
beyond local planning horizons 

• “Low regrets” adaptation varies from place 
to place 

• Local knowledge necessary to determine 
local impacts, acceptable responses 



Confidential Interviews with 
Plymouth leaders 

• Local environmental 
knowledge 

• Concerns about natural 
environment 

• Challenges in responding 
to changes 

• Sources of information 

Presenter
Presentation Notes
Project funded by NOAA National Sea Grant Office grant as part of Coastal Communities Climate Adaptation Initiative – projects had to focus on helping communities prepare for and respond to future long-term weather and climate events. No town funds used.
Extension director Jack Thigpen had met Mayor Roth and talked about sea level rise issue – whether would affect Plymouth. Worked with him and town staff to identify interviewees; some interviewees also had suggestions for who to interview.
RENCI @ ECU did inundation maps, won’t show those today due to time but will share in subsequent meetings.
Conducted 18 face-to-face interviews in August and September of 2010 of folks who live or work in Town of Plymouth.
People formerly or currently in decision-making roles with town management, governing boards, also businesses, civic organizations, churches, non-profit organizations
Interviews transcribed and analyzed.



What Plymouth residents told 
us 

• Great sense of pride in Plymouth 

• Roanoke River key part of community 
– Value of wildlife, natural beauty 
– Industrial history 
– Economic opportunity 

• Environmental conditions improving 

• Concerned about future 

Presenter
Presentation Notes
First thank all participants for giving up some of their time to talk to us candidly about their observations and to help us get to know Plymouth.  Folks gave up at least an hour – some even talked with us for 2 hours.  Couldn’t have done it without their participation.
Can’t identify those folks – not to hide who we talked to, but because universities review research to protect the people we ask to participate from any harm, so they require us to do everything we reasonably can to keep things confidential.



What residents told us about 
flooding 

• Causes: rainfall, river, hurricane storm surges, 
road construction 

• Erosion: waterfront, wetlands, ditches 

• Stormwater system OK if maintained - local creeks 
limited in capacity 

• Waste water, septic system problems from rainfall, 
high water table 

• Drought, sea level rise: salt water intrusion 



What Plymouth needs to 
respond 

• More funding, better economic climate 

• Higher community involvement 

• Willingness to think of future when fixing current 
problems 

• Greater awareness of environmental hazards, 
consequences 
– Regular town gatherings 
– Festivals, parades 
– Information to shift workers 



“We are in an ecosystem 
that has never been stable – 

ever. And it’s not stable 
now…” 

 
-Plymouth resident 

Presenter
Presentation Notes
Where does that take us as researchers?  This is the part where we mention some scientific information that can help you plan for and solve some of the problems you told us you’re having. As several of our interviewees pointed out, the environment around Plymouth is changing – and one of those reasons is the combination of short and long term changes in the weather and climate patterns we experience.  I’m happy to answer questions about some of what we might expect to happen to weather and climate in the future, but because we don’t have a lot of time I’m going to stick to data we’re OBSERVING already in the Southeast. 



(US GCRP 2009) 

For the Southeast, more wet 
and dry extremes in 

summer, especially since 
1978: 

• More days with rainfall > 0.4” 
during very wet summers 

• Fewer days with rainfall < 0.4” 
during very dry summers 

Presenter
Presentation Notes
We have MEASURED rainfall becoming more variable in the Southeast states from NC, to the Mississippi River, to FL, over the last 65 years, with some shift causing rainfall to be more variable since 1978.  

(Note if anyone asks: Hu. Wang et al 2010: found increased summer rainfall variability linked to more variability in Atlantic Ocean sea surface temperatures, but did not investigate whether these changes in the Atlantic are or are not related to human-caused climate change.  However, Ha. Wang et al. 2009 found that for the United States, the temperature and precipitation patterns we see are a combination of decadal variability and human-caused climate change.
	1948-1977: 2 wet, 2 dry summers with rainfall anomaly (difference between measured and overall average rainfall) +/- 1 standard deviation
	1978-2007: 6 wet, 5 dry summers with rainfall anomaly +/- 1 standard deviation.)




Future precipitation 
scenarios 

• Rainfall continues to 
be more variable 

– More frequent floods 

– More frequent 
droughts 

• Hurricanes 
– Greater intensity; not 

more frequent 

Presenter
Presentation Notes
In a study by W. Li et al. 2011, under the emissions scenario for the 21st century that closely follows where we are now (A1B), about 70% of the 23 models showed more variable rainfall patterns for the Southeast because the Bermuda High continues to shift further westward but vary in how far north and south it extends.  We’ve measured such a shift happening since the late 1970’s, and more extreme rainfall events and droughts have been occurring (think of the Hu. Wang et al 2010 study mentioned before).  See Duke’s press release on this study for more explanation: http://www.nicholas.duke.edu/news/increasingly-variable-summer-rainfall-in-southeast-linked-to-climate-change 



(http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8656483%20Beaufort,%20NC; 
http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8638610%20Sewells%20Point,%20VA) 

“The sea level 
hasn’t come up 
that much. It’s 
only about a foot 
per century… 
(engineers) are 
not interested in 
that. If they build 
something that’ll 
last 15-20 years 
they think 
they’ve done a 
miracle. They 
should take into 
account the 
probability of 
flooding.” 

- Plymouth resident 

That’s 
about 1” 

per 
decade! 

Presenter
Presentation Notes
We are also MEASURING rises in sea level with tide gauges and satellites.  How much the sea level rises in Plymouth, though, depends on many factors – the temperature of the water (it expands when it’s warmer), but also local conditions like the depth of the water right off the coast, the shape of the coastline, and how fast the land is sinking.  NOAA took out the normal seasonal differences in sea level and found a sea level rise trend in all the tide gauges along the East Coast.  The gauge in Beaufort isn’t known to be very accurate – note the gaps in the data – but there sea level is going up about an inch per 10 years.  It’s rising faster up in the Norfolk area, because of some of those local differences – there, the rate is just shy of 1.75 inches every 10 years, or almost a foot and a half per century!

http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8656483%20Beaufort,%20NC�
http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8638610%20Sewells%20Point,%20VA�


(Hamilton 2010) 

12” 

24” 

36” 

Presenter
Presentation Notes
Large scale factors that influence how much water we see on the SC coast include wind direction (if it’s persistently from the Northeast, it pushes water into our coast) and the speed of the Gulf Stream.   



SLR impacts  
BEFORE loss of land area 

• Altered flooding patterns 
– Changing floodplains 
– Shallow coastal 

flooding at high tides 
– Higher storm surge 

 

• Changing erosion 
patterns 

 

• Wetlands moving inland 
 

• More frequent salt water 
intrusion events 



“It runs off 
better now than 
it did before 
because of the 
town trying to 
keep the ditches 
and everything 
cleaned out…” 

- Plymouth resident 

(RENCI @ ECU 2011) 

Presenter
Presentation Notes
Why do these things matter?  It comes back to how much water is in Plymouth, when it’s there, how often it’s there, and what happens when it hangs around for too long (or there’s not enough of it).  Three of our interviewees mentioned drought, but a lot more people talked about flooding, both from the river and from rainfall that runs off of roadways and can’t drain, causing flooding.  One interesting part of the interview was when we gave folks a map of Plymouth and asked them to tell us where they think it floods.  This map depicts all the places they told us have problems for various reasons.  





Vulnerability and 
Consequences Adaptation 

Planning Scenarios (VCAPS) 
process 

• Local decision-maker group evaluates 
environmental changes in context of management 
issue already facing communities 

• Facilitated process tested in Sullivan’s Island and 
McClellanville, SC (climate change & stormwater) 

• Developed by Social and Environmental Institute 
(SERI), University of South Carolina, and South 
Carolina Sea Grant Consortium 

Presenter
Presentation Notes
We could do some informational community workshops on local environmental hazards that could impact flooding in the long term, like sea level rise and greater variability in rainfall.
Many other towns, like Keene, New Hampshire, and Punta Gorda, Florida, have completed full comprehensive planning processes that tackle all the ways their towns will prepare for long term hazards like climate change.  This takes care of everything all at once, but can be very time intensive.
Alternatively, we could help Plymouth to work some of these concerns about changes in the environment and flooding into some of the planning you’re already doing.  One way of doing this is through something called VCAPS, or the Vulnerability and Consequences Adaptation Planning Scenario process. Jess worked on developing VCAPS with the Social and Environmental Institute of Massachusetts and the University of South Carolina.  It’s a series of meetings – usually 2, lasting 2 hours – where a small group of the local people responsible for making decisions about an issue, like stormwater, work through a process of thinking about how a climate stressor might affect that issue, what the consequences would be, and what decisions both residents and the town could make to help prevent damage from that stressor (or even take advantage of any benefits).  It’s been tested in two small coastal communities: Sullivan’s Island, SC, and McClellanville, SC.  Coincidentally, both towns decided they were most concerned about the impacts climate change could have on their stormwater management.



Making existing planning “climate 
smart” with VCAPS 

Presenter
Presentation Notes
Basically, what VCAPS does is allow a group of folks who make management decisions to think about them in a way that makes what you already do “climate smart.”  A facilitator guides the local group’s thinking by helping them to build a diagram.  It starts with a management concern (like stormwater), and works through the effects that climate stressor might have (like increased inflow and infiltration from more frequent heavy rainfalls).  Then, the group discusses the consequences – like pipes breaking from the stress.  Throughout each step the local group points documents the types of decisions that can be made.  One of the academic or Sea Grant people there to help captures it all in a diagram by using a computer tool. There are several advantages, but the biggest thing that previous participants reported was the advantages of having the people involved in managing something to sit down and pool their knowledge while documenting it all visually.  As a result, it’s the LOCALS developing this diagram and determining how it might affect their town – the facilitators are just there to help and provide scientific expertise when you need it.



Creating VCAPS diagrams 
• Start simple; make the diagram more 

complex gradually. 

• Begin with a management concern and a 
climate stressor. 

• Start with the outcome that follows most 
immediately from the climate stressor. 

• Focus on outcomes and consequences 
that can be modified by management 
actions or individual actions. 
 



 



Plymouth VCAPS: Day 1 



Lessons learned for APNEP 
communities 

• Better understandings of 
local perceptions possible 
without “climate change” 
terminology 

• Local level mapping must 
be tailored to local 
decisions 

• Participatory diagramming 
helps solicit local input, 
build shared local 
understanding 



For more information, 
contact: 

Jess Whitehead: (843) 953-2090; jessica.whitehead@scseagrant.org 

Gloria Putnam: (919) 513-0117; gloria_putnam@ncsu.edu 

Michelle Covi: (252) 737-1772; COVIM@ECU.EDU 

mailto:jessica.whitehead@scseagrant.org�
mailto:gloria_putnam@ncsu.edu�
mailto:COVIM@ECU.EDU�
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